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て HbO2右偏数指数 RLS(Right laterality 
ratio score)を算出し、表として示した 22)。 
 







 測定した HbO2 濃度変化をフリードマン
検定し、有意差が認められた場合はシェッ
フェの方法による対比較を行った。RLS の














に図 3に示した。まず、女性被験者 A の結
果を経時的に観察した。図 2に示したよう
に下肢を温熱に浸漬したところ、次第に前






                   
 
RLS ＝ Right laterality ratio score ＝ 
 
 
⊿右 oky-Hb －⊿左 oky-Hb  


























































































































































































































刺激では RLS は‐0.22 で負の値で安静時
と比較し統計学的に有意差が認められた
（ P < 0.05）。温熱刺激とリナロールの RLS
は‐0.22で安静時と比較し統計学的に有意
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The influence of thermal and odor stimulation on the changes in the levels 
of oxygenated hemoglobin (HbO2) in frontal cortex was examined by using 
near-infrared spectroscopy (NIRS). Thermal stimulation was applied to the 
lower limbs of healthy subjects (five female and five male) by immersion of 
limbs into hot water at 40
O
C for 30sec. In the odor stimulation, we used two 
odorants, linalool and vanillin, which were diluted with 100% ethyl alcohol 
at 1.0 % and healthy volunteers were also subjected th ese odorants for 30 
seconds.  HbO2 levels in frontal cortex were increased by thermal 
stimulation of lower limbs. Although odor stimulation with linalool also 
caused increase in HbO2 levels in the frontal cortex, vanillin decreased 
HbO2 levels. However, significant increase in HbO2 levels in the frontal 
cortex was observed, when thermal and odor stimulation with vanillin were 
used simultaneously. Furthermore, Right laterality ratio score (RLS), 
showing the potency of stress responses, was changed to left si de, when 
thermal and odor stimulation were used simultaneously. These results 
strongly suggest that thermal and odor stimulation are effective in 
attenuation of stress responses.  
  
Key words: near-infrared spectroscopy (NIRS), thermal stimulation, odor 
stimulation, frontal cortex, cerebral activation  
 
 
